Introduction
A study detailing the location & vascular territory of the radial artery perforators therefore becomes necessary to facilitate operative planning & to allow safer flap harvest. A well described territorial outline of the consistently located, clinically significant perforators would be useful for operative decision making & forms the basis for shape modified radial forearm harvest.
Materials & Methods
Anatomical Study: To determine the location, size & vascular territory of radial artery adipo-facio cutaneous perforators involving 12 fresh human cadavers & 24 cadaveric forearms.
Need for the study: Anatomical studies defining the perforator vessel anatomy & distribution have been done before. However there are very few studies defining the location of perforator clusters or the cutaneous territory along the radial artery axis. A well defined territorial outline of the consistently located, clinically significant perforators would be useful for operative decision making of shape modified adipo-facio cutaneous radial artery perforator flap.
Inclusion criteria: 12 fresh human cadavers with normal radial artery anatomy were included in study. 
Methodology
Anatomical study: 12 fresh human cadavers & 24 cadaveric forearms were dissected. All radial artery adipo-facio cutaneous perforators were analyzed for: 1) Number of perforators. 
Results
12 fresh human cadavers & 24 forearm specimens, a total of 222 perforators were dissected for an average of 18.5 radial artery perforators per forearm (Table 1) . Of the total 222 perforators dissected 118 were smaller than 0.5 mm in diameter (53.15%) these were not clinically significant. 104 perforators were greater than 0.5 mm in diameter (46.84%) these were clinically significant ( Figure 1 ). Figure 1 . Radial artery perforators to skin. side, a comparison of both using student t paired test gives a P value of 0.006, which was statistically significant (Table 2 achieved which was found to be highly significant (Table 7 all cases we managed to get a length of 8 cm to 10 cm, which was sufficient enough for anatomizing to neck vessels. Scar assessment fared better ( Figure   14 ). We developed a quality of life assessment score (total points 25) in which shape modified radial forearm flap showed better quality 23 (Score Table 8 ).
Discussion
Head & Neck oncologists are often seem to confront with the difficult task of [18] . However it is difficult to clinically establish the exact location of dominant radial artery perforator with a hand held Doppler because of superficial course of radial artery [19] [20] . In order to establish the basis for perforator flaps an anatomical study to determine the exact location & vascular territory becomes all the more essential. In our present study we have investigated the location, size & vascular pattern & territory of radial artery in 12 fresh human cadavers involving 24 forearm specimens ( Figure 1 & Figure 7) . We have demonstrated a total of 222 perforators with an average of 18.5 perforators per forearm. Perforators smaller than 0.5 mm were not considered as clinically suitable. Our study confirms a strong relation between the number & diameter of perforators [16] [17] [20] . Distal side demon-strates less number of perforators but a large caliber perforator is consistently present within 2 cm of radial styloid in all of the 12 cadavers (Figure 7 ), this finding is found to be consistent with the previous anatomical studies on radial artery [15] . Michel Saint-Cyr et al. conducted an anatomical study in 26 fresh human cadaveric forearms to study & determine the location, orientation, external diameter & vascular territory of radial artery cutaneous perforators. The authors concluded that there are two main clusters of clinically significant perforators & increased knowledge of size, location & cutaneous territory of radial artery perforators can lead to expanded use of radial artery forearm flap based on these cutaneous perforators alone, without sacrificing the main radial artery [20] .
In both distal & proximal forearms, perforators arising from the main vessel have both radial & ulnar distribution [20] (Figure 1 and Figure 7 ). These anatomical characteristics suggest an element of safety when harvesting flaps based on either distal or proximal perforator [20] . Our study demonstrates clusters of perforators in both proximal & distal aspect of forearm [13] [14] [20] .
Clinical use of perforator based radial artery free flap may have limited applications but nevertheless cases have been reported in literature [21] . The vascular anatomy of the fascia & subcutaneous tissue of the distally based flaps have been well described [18] . The blood supply to the fascio-cutaneous flap is found to originate from 5 to 10 septo-cutaneous perforators arising from radial artery in the anatomical snuffbox [14] [15] . Anatomical & clinical investigation of the radial forearm adipo-fascial flap based on distal perforators has been well described by Hamdy El-Khatib, who reported an anatomic study in eleven fresh & fixed cadavers, designing an island adipofascial flap based on distal five to eight septo-cutaneous perforators of radial artery & their vena commitantes, great advantage being preservation of radial artery [13] . Three-dimensional computed tomographic angiography in our study has shown a comparable vascular territory with linking vessels found to communicate between adjacent perforators & running parallel to radial artery [20] (Figure 8 ). Perforators travel to dermis & form a network of linking vessels found between fascia & dermis. This finding is consistent as reported by previous similar studies [13] [15] . Mark Schaverien conducted a study involving 12 fresh human cadavers & 24 radial forearm flaps harvested from these cadavers to elucidate the role of deep fascia in perfusion of radial forearm flap. The authors concluded that inclusion of deep fascia during flap harvest does not contribute to flap perfusion or vascularity [18] . Although there are several anatomical study reports on vascular anatomy of radial artery, our study demonstrates the cutaneous territory & location of clusters in detail. The results obtained from our study are clinically important in planning the exact dimension of the flap based on distal third perforators of radial artery. Perhaps the most significant finding in this study is the location of cutaneous perforators. Knowledge of these perforators can greatly facilitate the reconstructive surgeon in safe flap harvest & design [21] [22] . Both distal & proximal perforators can be used in designing of potential flaps for various reconstructive needs Int. J. Otolaryngology and Head & Neck Surgery [15] . Three-dimensional computed tomographic angiogram confirms that suprafacial dissection does not compromise blood supply of the radial forearm pedicle perforator flap [9] [11] (Figure 8 ). The supply to the skin is ensured by means of multiple perforators originating from the radial & ulnar sides of the radial artery, travelling to the skin & communicating with each other in the subcutaneous tissue plane by multiple linking vessels. Each perforator has its own vascular territory, called a perforasome, which carries a multidirectional flow pattern that is highly variable & complex. These perforasomes are linked to one another by both direct & indirect linking vessels, which themselves are linked by communicating branches. These numerous branches confer further protection form ischemia & vascular injury & explains the survival of single dominant perforator based flaps [20] .
Linking vessels allow communication with adjacent perforasomes & follow a direction that is parallel to the direction of perforator flow. Therefore, perforator flap skin paddles should be parallel to the linking vessel orientation, which makes it possible to harvest large flaps based on single dominant perforator [20] [23] . If the radial forearm flap donor-site defect could be repaired primarily, then hand rehabilitation could be initiated earlier and the overall complication rate would be lower, compared with the traditional technique using a split-thickness skin graft to close the defect (Figure 14 ). This has led many surgeons to search for alternate methods of harvesting this flap allowing primary closure of the donor site. These include procedures incorporating tissue expanders or rotation flaps. Mateev et al. suggested a novel way of harvesting radial forearm flaps, which was termed "Shape modified method". The series being reported for scalp reconstruction [19] . No such reports are available for reconstruction of head and neck defects even though the methods appear to be elegant and avoids the use of skin grafts. The major advantage of this technique is its ability to reconstruct donor defects primarily in a one-stage operation, with better aesthetic contours of the forearm. In comparison with traditional methods such as split thickness skin grafting, the overall complication rate is minimized because hand motion can be allowed earlier, with the flexor tendons sliding beneath the flap. Soutar et al. reported 28% of problems in extension of wrist with traditional method [5] ; we have no such reports in modified groups because of primary closure in the later group. Studies by Fenton et al. reports specifically the aesthetic problems in traditional method of radial forearm flap [24] . None of our patients had any sensory nerve disturbance associated with radial nerve branch. (Dorsum of thumb and first web space) ( Figure 14) . Our shape modified radial forearm flap has fared much better when compared to other methods of direct closure of donor sites. Ching-Hua et al. used ulnar based bilobed flaps but found the final defect has a lengthy and unsightly scar [24] [25] . Elliot et al. [27] . We had problems with our method, which included reduction in pedicle length whenever the size of flap is increased. Maxi-mum pedicle length we could harvest was 10 cm. Another probable problem mentioned in literature is the compression of the forearm due to tight closure. We did not have this complication in any of our 15 patients. 
Conclusion

